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(54) CTIOCOB H3r*OTOBJlEHI/1fl flE<POPMHPOBAHHblX riOJiy<PA5PHKATOB M3 TMTAHOBOM CTPY^KKH 



(57) PecfeepaT: 

Hcnonb30BaHMe: Ana nepepa6oTKM 
TMTaHoeoii CTpyaciai. CTpy)wcy nepeA xonoAHbiM 
npeccoBaHneM noABepraioT BaicyyMHOMy oowiry 
npvi 700 - 800°C c BbiAeprcKOfl 0,5 1 m. (loaie 
rop^Mero npeccoBaHun nonyneHHbie 6pnKeTbi 



noABepraioT roMoreHnaai^nn ripn TewinepaType 
1150 1220°C c BbiAep«KOM 3 4 h. XonoAHoe 
npeccoBaHMe npoBOA*T npw RaBnenm 370 - 550 
Mlla, a ropflMee npeccoBaHue npn AaaneHMM 
400 600 Mlla n TeMnepaType 1100 1200°C. 1 
3.n. cfwibi, 1 Ta6n. 
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(54) METHOD FOR MAKING DEFORMED HALF-PRODUCTS FROM TITANIUM CHIPS 



(57) Abstract: 

FIELD: processing of titanium chips. 
SUBSTANCE: before cold-pressing, the chips 
are roasted in vacuum at 700-800 C for 0.5-1 
h. After hot-pressing the resulting 
briquettes are homogenized at 1150-1220 C 



for 3-4 h. Cold-pressing is carried out at a 
pressure of 370-550 MP a while hot-pressing, 
at 400-600 MPa and a temperature of 
1100-1200 C. EFFECT: higher efficiency. 2 
cl, 1 tbl 
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M3o6peTeHne othochtch k o6nacTM qBeTHofi 
MeTa/uryprviM, b hscthoctm, k cnocodaM 
nepepa6oTKn npoMbiwneHHbix otxoaob, 
npenMymecTBeHHO b bmas tutbhobom CTpyxocM. 

HaBecTeH cnoco6 nonyMeHMn TMTaHa M3 
npoMbiiuneHHbix otxoaob, coAepa<ainnx TmaH 
(naTeHT PyMbiHWM N 60160, Kn. G 01 G 23/08, 
1987), BK/iKwajomnvi pacTBopeHHe cbipbfl b 
KvicnoTax m nocneAyrcmee naaneHeHne TMTaHa 
nyieM BoccraHOBneHHfl, HanpuMep 
TeTpaxnopvyja (TiCW) MeTaAnHHecKMM MamMeM. 

HeAocTaTKii TaKoro cnocooa-Bbicoicafl 

TpyflOeWKOCTb, B03MO>KHOCTb AononHHTenbHoro 
3arpfl3HeHMfl TUTaHa nocropoHHHMn npuMecsMM, 
noBbiiueHHbjfl OKOJiorvmectoifl ymep6 
OKpyKatomefi cpeAe, TunHHHbiii Ana xnMnnecKvix 

npOH3BOACTB. 

(1o cnoco6y (naTeHT Abctphm N 380491, icn. 
C 22 B 7/00, 1986) CTpyxcxy TMTaHa CMewnaaJOT 
co CBflSKofi, ynnoTHAioT m pacruiaanatoT. 

HeAocTaTKM ototo cnoco6a 3arp«3HeHne 
TMT3H3 MaTepnanOM CBH3KU M, iok cneACTBHe, 

HM3Koe sHaneHMe n/iacTUHHoc™ 

nepennaB/ieHHoro MeTanna. 

Han6onee 6jiu3khm no TexHMMecKofl 
cymHOc™ n AOCTuraeMOMy pesynbTaTy 
ABJifleTCfl cnocoo" nepepa6oTKn TMTaHOBotf 
CTpy>KKM, BKruoHaKDu^nM ee M3MenbMeHne, 
OHUCTKy, xonoAHoe u ropflnee npeccosaHne. 
flaHHbiM cnoco6 Bbi6paH b KaMecrBe npoTOTuna. 

HeAocTaTKOM npoTOTuna fl&nfleTCfl Hannnvie 
TexHonorvwecKOfl onepat^nui TpaaneHna CTpy>KKM 

B KMCJlOTaX, MTO MOXeT npMBOAHTb K 

yBenimeHwo 3KOJiornHecKoro yujepoa 
OKpyaraiomefi cpeAe. OnepaLjHfl TpaBneHua 
nacTO He o6ecnennBaeT Heo6xoAHMbifl ypoBeHb 
nnacTMMHocTM AS<£opMnpoBaHHoro • 
nony<J>a6pnKaTa (oTHocMTenbHoe 
yAnnHeHne 5>5%). 

L4enb M3o6peTeHHfl cHH)KeHne 
aKonorvmecKoro ymep6a 3a cneT ncioiiOMeHnfl H3 
TexHonorMMecKoro npoi^ecca onepatiMw 
TpaaneHMfl m noabiiueHne nnacTHMHocTM 
Aec^opMnpoBaHHoro no/iy4>a6pw<aTa. 

Cyi^HOCTb M306peTeHMfl COCTOHT B TOM, MTO, 

KpOMe M3BecTHbix onepaqnii n3MenbMeHHH 
CTpy>KKM , ee omhctkm, xonoAHoro m ropaMero 
npeccoBaHMfl, Aono/iHMTenbHO nepeA xonoAHbiM 
npeccoBaHneM cTpy>KKy noABepraicT 
BaKyyMHOMy o™nry npn TeMnepaType 
700-800 °C c BbiAep>KKOM 0,5-1 h, a nocne 
ropsnero npeccoBaHHH npoBOAflT 
roMoreHnsai^MK) npu TeMnepaType 1150-1220°C 
c BbiAep>KKO« 3-4 m. XonoAHoe npeccoBaHHe 
npoBOA^T npn AaaneHHH 370-550 Mna, a 
ropflHee npeccoBaHne npw TeMnepaType 
1100-1200°C m AaaneHMH 400-600 Mna. 
flocTuraeMbiM TexHHHecxvifl m sKonorvmecioifl 
pe3ynbrarbi HaxoAflTCfl b npaMOfl 

npHMMHHO-C/ieACTBeHHOtf CBA3M C 

cyii^ecTBeHHbiMM npu3HaKaMn w3o6peTeHHfl, a 
MMeHHO pea/iM3ai4viH nocneAOBaTenbHocTH 
onepaqutf n pexcviMOB mx npoBefleHHfl 
o6ecnennBaK)T CHUKeHne OKonorvmecKoro 
ymep6a oKpywaioinefi cpeAe m noBbiiueHMe 
nnacTMHHocTM Ae4>opM^P08aHHoro 
nonycf)a6pMKaTa. OnTMManbHbje 3HaneHMq 
napaMeTpoB TexHonorviM onpeAeneHbi 
SKcnepuMeHTanbHbiM nyTeM. B npoi^ecce 
BaicyyMHoro 0T)KMra c noBepxHOCTn cTpy>KKM 
yAanflJOTCfl nocropoHHue npuMecu, ocTaBUJuecfl 
nocne onepai^MM ohuctkm CTpyjKKM nyTeM ee 
ropflMefi npoMbiBKM. Ec/im TeMnepaTypa OTKura 
MeHee 700°C n BbiAep>KKa MeHbiue 0,5 h, to 
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ocTaBiuaflCH nocne ohmctkm 
CMa30MHO-oxnawaK)ii4afl )KHAKOCTb yflajifleTCA 
He no/iHOCTbK>. ysennHeHne TeMnepaTypu 
omira cBuiue 800 °C n BbiAep)KKa 6onee 1 m 
npuBOA^T k HeonpaBAaHHOMy pacxoAy 3Heprvin 
m jiniueHO npaxTHMecKoro CMbicna. BaKyyMHbifi 
oTXMr CHM)KaeT TaioKe Haxnen cTpyKKM nocne ee 
MexaHkwecKoro M3MeribHeHMfl m gtmm ynyniuaeT 
npeccyeMOCTb cTpyawn. 

ripn xohoahom npeccosaHUM crpy>KKvt c 
Aaa/ieHneM MeHee 370 Mlla ne AOCTuraeTCfl 
Tpe6yeMa« nnoTHOCTb 6pnK6Ta (60% ot 
TeopeTMHecKOM) m nocneAHUvi ocbinaeTca nnn 
pa3pyiuaeTCfl. yBe/iMMeHne AaBJiennfl 
npeccoBaHMfl CBbiuje 550 Mna cyu^ecTBeHHO He 
BJtufleT Ha noBbiiueHMe nnoTHocTn 6pmceTa m b 
to >Ke BpeMfl npuBOAUT k noBbiiueHHOMy M3Hocy 

3JieMeHT0B npeCCOBOM OCHaCTKH. 

TeMnepaTypHbi^ MHTepaan ropfiMero 
npeccoBaHun b npeAenax 1100-1200 °C n 
napaMeTpw AaBneHMfl 400-600 Mna 
onpeAeneHbi U3 ycnoBHfl nonyseHMfl 6pMKeTa- c 
nnoTHocTbio 6onee 95% ot TeopeTimecKofi. npn 
TeMnepaType MeHbiue 1100°C m flaB/ieHnn 
MeHee 400 Mna yKa3aHHaa nnoTHOCTb He 
o6ecneMMBaeTCfl. yBennMeHne TeMnepaTypu 
CBbiuje 1200°C \a AasneHHH 6onee 600 Mna b 
Manoti deneHM anvinfOT Ha AanbHe^iuee 
noBbiweHMe nnoTHOCTH 6pnKeTa m npnBOA«T k 
ysennMeHnio pacxoAa OHeprvin m noBbiiueHHOMy 
M3HOcy ocHacTKH. KpnTHMecKoe 3HaneHne 
n/iOTHocTn OpuKeTa 95% onpeAeneHO no 
pe3ynbTaTaM era nocneflyioiAero rop^Hero 
Aec{)opMMpoBaHHfl. npn nnoTHocTn MeHee 95% 
ot TeopeTMHecKofl 6pnKeTbi MacTO pa3pyiuaK)Tcn 
npn Aec£opMai4Hu. 

roMoreHM3ai^Mfl ropflHenpeccoBaHHoro 
6pnKeTa npn TeMnepaType 1150-1220°C c 
BbiAep>KKO« 3-4 m cnocoCcTByeT yBeriMMeHnio 
noBepxHOCTM KOHTaiaa MewAy HaCTMl^aMM 
cxpyxm, no KOTopo^ ooecnenuiBaeTCfl npoHHoe 
Ancficf)y3noHHoe "cxBaTWBaHne". 3to noBbiwaeT 
nnacTHMHOCTb npeccoBaHHoro 6pnKeTa ao 
Tpe6yeMoro ypoBHfl. npn TeMnepaType 
roMoreHM3aunn Hn«e 1150°C m BbiAapxKe 
MeHee 3 m An^c^yanoHHbiPi no npupoAe npoqecc 
"cxBaTbiBaHun" npoTeKaeT MeAneHHo h He 
oGecneMUBaeT pa3BMTH« noBepxnocTn KOHTaiaa. 
YBennneHne TeMnepaTypbi roMoreHM3ai^nn 
CBbJiue 1 220°C n BbiAapxooi 6onee 4 m He MMeeT 
npaxri^necKoro CMbicna n3-sa cna6oro BnnaHua 
3thx napaMeTpoB Ha AanbHe^iuee pa3BMTne 
noBepxHOCTM KOHTaicra m yBennneHne pacxoAa 
3Heprun. Cnoco6 ocya^ecTBJinioT cneAyiomiM 
oopasoM (cm. npMMep 3 Ta6nnL|u). 
BbK)HOo6pa3Hyio TMTaHOByio CTpy)KKy APo6nnn b 

MOnOTKOBOM Apo6nJlKe C T3KHM paCMeTOM, 

4To6bi pa3Mep (AnnHa) OTAe/ibHbix MacTnu 
CTpywKM He npeBwujaxia 0,2 ot A^aMeTpa 

KOHTe^Hepa, B KOTOpOM npOM3BOflHTCPI 

nocneAyiomee xonoAHoe 6pnKeTnpoBaHne. 
Pa3MonoTyio, cTpy>KKy noABepra/w MamnTHo^ 
cenapat^nn, 3aTeM npoMbiBann a ropjmeM 
coaobom pacTBOpe, nocne Hero 0T>KMrajin b 
BaKyyMe npn TeMnepaType 750°C c BbiAep>KKO« 
0,8 h. OKOHHaTe/ibHo oHnu^eHHyio CTpy>KKy 
SpuKeTupoaann Ha npecce b L^nnnHApviMecKOM 
KOHTertHepe npw AaaneHMH 450 Mna ao 
n/ioTHocTM GpHKeTa He Menee 60% ot 
TeopeTMHecKovi . OaKTHHecKafl nnoTHOCTb 
6pnKeTa cocTaBJiRna 61-62% 3aTeM 
xo/ioAHonpeccoBaHHbiM 6pw<eT noMecTnnn b 
TOHKOCTeHHyio CTaribHyio Kancyny, KOTopyio 
3arepMeTM3npoBann nyTeM npMBapKn KpuweK. 
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Kancy/iy c 6pw<eT0M Harperw ao 1 150°C h npn 
3Tofl TeMnepaiype npon3Benn rop^ee 
npeccoBaHwe (ocaAKy) tcancynu b 
minnHAPMMecKOM KOHTe^Hepe (ujTaMne)' npvi 
AaBJieHMw 500 Mlla. flocne npeccoBaHMfl 
6pniceT noABeprann roMoreHH3aunn npvi 
TeMnepaiype 1200°C c BbiAepWKOfl 3,5 h. 
CTa/ibHaa ooonoMxa 6pw<eTa (Kancyna) 
yAa/ia/iacb o6tomko« Ha TOKapHOM CTaHKe 
HenocpeACTBeHHO nocne roMoreHH3aijuM, unw 
nocne AonojiHHTenbHOfi ropaHetf AecfcopwaijMH 
6pnKeTa, KOTopas ocyLAecTBJifleTCH cnocooaMH 
3KCTpy3MM, kobkm M/in npoicaTKw. B pe3y/ibTaTe 
MoryT 6biTb nsroToaneHbi AeqtopMHpoaaHHbie 
nony4>a6pnicaTbi, npyroi, noKOBKM, Tpy6bi m AP- 

npuMepu 1, 2, 4 m 5 ocyu^ecTBJianMCb b 
aHanorviMHOM nopHAKe. TexHMMecKvie 
pe3ynbTaTbi h napaivieTpbt npoaeAeHHbix 
onpo6oBaHMPi saflBrmeMoro cnoco6a h 
cnoco6a-npoTOTnna npuBeAeHbi b Ta6nnqe. 

B pe3ynbraTe nposeAeHHbix OKcnepwvieHTOB 



10 



15 



20 



25 



3aflB/ieHHbift cnoco6 n3roTOBneHna 
AectJOpMUpOBaHHbix nony4)a6pnKaTOB H3 
TMTaHOBOM cTpy>KKM ooecneHMBaeT noBbiwemie 
nnacTMMHOCTM 3aroTOBOK b 1,5-2 pasa no 

CpaBHeHMK) C npOTOTHflOM. 

OopMyna M3o6peTeHMfl: 

1. CnOCOE H3rOTOBJlEHMH 
AEOOPMUPOBAHHblX nO/lYOABPHKATOB 
U3 THTAHOBOfl CTPyWKkl, BKntOMatomnfl 
n3Me/ibMeHne, OMMCTKy, xonoAHoe w rop$Nee 
npeccoBaHne, OTjiviHajomntfcfl TeM, hto CTpy)KKy 
nepeA xonoAHbiM npeccoBaHneM noAaepratOT 
BaKyyMHOMy odkmp/ npn 700 800°C c 
BbiAepKKofl 0,5 1 m, a nocne ropRMero 
npeccoBaHun npoBOAflT roMorenn3au;Mio npn 
1050 1220°C c BbiAep)KKofi 3 4 m. 

2. Cnoco6 no n.1 ( OT/ivmaiomHficfl TeM, hto 
xonoAHoe npeccoBaHue npoBOAflT npa 
AasneHMH 370 550 MCla, a rop$wee 
npeccoBaHne npu pjaBnenm 400 600 Mlla h 
TeMnepaType 1100 1200°C. 
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